Abstract : AIM : Percutaneous Endoscopic Gastrostomy (PEG) placement is a useful but invasive method. Recently, the hemodynamic change of ultrathin transnasal esophagogastroduodenoscopy (transnasal EGD) was reported as less than that of conventional transoral EGD (transoral EGD). This study compared hemodynamic changes between transnasal EGD and transoral EGD in the setting of PEG placement using a modified Introducer method under sedation. METHODS : All 25 patients who were performed PEG in our hospital during the period December 2007 to February 2009 were enrolled in this study. We assigned them randomly to one of two groups, Group A for transoral EGD and Group B transnasal EGD. For both groups, the modified Introducer method was used. Vital signs (systolic blood pressure ; SBP, heart rate ; HR and rate pressure product ; RPP) were monitored before and after scope insertion. RESULTS : We assigned 13 patients to Group A and 12 patients to Group B. The mean age was 69.4 years old in Group A and 69.8 in Group B. After scope insertion, mean changes of vital signs in Group A and B were, respectively, 17.8 mmHg and 17.3 mmHg in SBP, 12.1 bpm and 5.08 bpm in HR, and 25.9 and 17.5 in RPP. CONCLUSION : No significant differences of hemodynamic changes were seen between transnasal EGD and transoral EGD for the PEG placement with modified Introducer method under sedation. Results show that both methods are tolerable and feasible for PEG placement.
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INTRODUCTION
Percutaneous Endoscopic Gastrostomy (PEG) was first introduced by Ponsky and Gauderer at 1979 1) for maintenance nutrition therapy for pediatric patients. Since then, PEG has become widely available world -wide. It is regarded as a useful method for providing access for hydration or for delivery of medication, especially for patients with impaired swallowing function and alimentary tract obstruction.
Because those who require PEG placement tend to have poor cardiopulmonary functions, not only PEG placement but also scope insertion itself is invasive for such patients. Therefore, less invasive methods are necessary. Recently, it has been reported that ultrathin transnasal EGD (transnasal EGD) causes less hemodynamic change than conventional transoral EGD (transoral EGD) 2−5) . In this study, we compared hemodynamic changes observed for transnasal EGD and transoral EGD in the setting of PEG placement using a modified Introducer method under sedation.
MATERIAL AND METHODS
Between December 2007 and February 2009, all 25 consecutive patients who was performed PEG were enrolled in this study. Written informed consent was obtained from all patients or family before they entered the study. We randomly assigned each to one of two groups : Group A, using a conventional endoscope (GIF -Q260 ; Olympus Corp., Tokyo, Japan) ; and Group B, using an ultrathin endoscope (GIF -XP260N ; Olympus Corp., Tokyo, Japan). The respective diameters of the insertion part and working channel of GIF -Q260 were, respectively, 9.2 mm and 2.8 mm. Those of GIF -XP260N were 5.5 mm and 2.0 mm. No difference was found between the two scopes with respect to resolution optics, or the tip's capability to bend up, down, left, or right.
All procedures were performed by two or more endoscopists, at least one of whom had experienced over 100 PEG placements. Group A patients received local pharyngeal anesthesia, 40 mg of 8% lidocaine spray (AstraZeneca International plc, Tokyo, Japan), before sedation. Group B patients received nasal anesthesia : a sprayed mixture of 0.4% lidocaine and 0.118% tramazoline hydrochloride. All patients underwent EGD in a recumbent position.
We inserted a scope 5 min after intravenous injection of 15 mg pentazocine hydrochloride and 2.5 mg midazolam hydrochloride. Patients were under cardiopulmonary monitoring with a nasal cannula providing oxygen at a flow rate of 2 L/min. Systolic blood pressure (SBP, mmHg), heart rate (HR, bpm), and rate pressure product (RPP) 5−6) were recorded at four points : before sedation, before scope insertion, before needle insertion, and immediately after PEG placement ( Figure 1 ). Vital signs before scope insertion were regarded as baseline data. Changes of vital sign during scope insertion showed the effect of scope insertion and those during PEG placement showed effects of PEG placement.
Blood pressure was measured at the upper right arm. The pulse rate was measured at the left middle finger using pulse oximetry. These parameters were measured and documented on a recording sheet using automatic instruments. The RPP, which is reported as a useful marker of cardiac oxygen demand, was calculated as HR×SBP/100 6, 7) . The procedure was performed using a modified Introducer method (Direct Ideal PEG kit ; Olympus Corp., Tokyo, Japan). No anti -spastic agent was given to any patient. Using this method, the anterior wall of the stomach was sutured (with two nylon sutures) using an endoscope for inserting the PEG catheter easily. The anterior abdominal wall from the rib cage up to the pelvic brim was scrubbed and Fig. 1 . Workflow of this study draped as for other surgical procedures ; 10 ml of 1% lidocaine was injected at the best place into all layers of the abdominal wall. The stomach was punctured using a double lumen gastropexy device (Ideal lifting ; Olympus Corp., Tokyo, Japan). The loop of the device was opened ; then the first suture was applied. Simi larly, the second suture was applied within 2 -4 cm of the first suture. An approximately 10 mm incision was made between these two sutures on the anterior abdominal wall. A needle with an outer plastic sheath (18 Fr) was introduced into the stomach under endoscopic control. The needle was remo ved and the guide -wire was replaced. Then a 24 Fr PEG kit attached to the obturator was introduced with the guidance of a guide -wire. Finally, the PEG tube was detached from the obturator (Figure 2) .
To all patients, cefazolin sodium 2 g/day was given as prophylactic antibiotic for three days following the procedure. Laboratory data (white blood cell counts and c -reactive protein : CRP values) and chest X -ray images were evaluated the following day.
Categorical parameters including gender and underlying diseases were assessed using a χ 2 -test. Continuous variables including age, mean procedural time (min), and mean vital sign changes of each parameter were assessed using Student's t -test. All statistical analyses were performed using software (SPSS, ver. 17.0 ; SPSS Inc., Chicago, United States) with results considered significant for P<0.05.
RESULTS
We assigned 13 patients to Group A (8 male, 5 female) and 12 patients to Group B (5 male, 7 female). Table 1 presents clinical characteristics of patients in each Group. Age and procedural time are shown as mean±SD. In Group A, the age was 69.4±14.7 years old and procedural time was throat (ENT) disease in Group B (11/13 cases) were more numerous than those in Group A (7/12 cases), but no significant difference was seen. Baseline vital signs were monitored 5 min after sedation ; changes of vital signs over the course of the procedure are presented in Table 2 and Figure 3 .
In both groups, each vital sign was elevated, compared with baseline data, after scope insertion and PEG placement. After scope insertion, mean changes of vital signs in Group A and B were, respectively, 17.8 mmHg and 17.3 mmHg in SBP, 12.1 bpm and 5.08 bpm in HR, and 25.9 and 17.5 in RPP. After PEG placement, mean changes of vital signs in Group A and B were, respectively, 11.7 mmHg and 4.8 mmHg in SBP, 12.1 bpm and 5.08 bpm in HR, 24.8 and 22.0 in RPP. No significant difference was seen between the two groups in the vital sign change in scope insertion and PEG placement. Changes of HR and RPP in Group B were less than those of Group A, but no significant difference between the two groups was seen.
As a complication, pneumonia occurred in one patient of Group A. However, no difference was found in the number or patients with elevated white blood cell counts or CRP values (Table 4) .
DISCUSSION
This report is the first directly comparing transnasal EGD and transoral EGD in the setting of PEG with modified Introducer method under sedation. Our results showed no superiority of transnasal EGD in this setting.
Ayada et al. 2) reported the feasibility and safety of transnasal EGD for PEG placement without sedation compared to transoral EGD, describing that PEG candidates have poor cardiopulmonary function and that sedation can burden them. Although that 8, 9) . In case with rare but life -threatening PEG -related complications such as bleeding or perforation, we occasionally have to change the scopes which enable us to use various devices during PEG placement if we use transnasal EGD. Considering this experience, we recommend to use transoral EGD under the same condition as this study.
In conclusion, this prospective randomized study showed no significant difference between transnasal EGD and transoral EGD in PEG placement under sedation. Each method is tolerable and feasible for patients who require PEG placement. Considering the management of complication during PEG placement, we recommend to select the conventional transoral EGD under the condition with a modified Introducer method under sedation. 
